Transcriptional activation of the BNP gene by lipopolysaccharide is mediated through GATA elements in neonatal rat cardiac myocytes.
Lipopolysaccharide (LPS) has a profound effect on cardiac performance through a collapse of the vasculature. In this study, we determined whether LPS has a direct effect on the cardiac myocytes by examining the expression of the BNP gene in cultured neonatal rat cardiac myocytes. Northern blot analysis showed that LPS induces the expression of the BNP gene. Time-course experiments revealed that BNP mRNA levels were increased 1 h after LPS stimulation. Enhanced induction of BNP was observed 3 h after stimulation when expression of CD14, a specific receptor for LPS, was markedly induced. LPS-mediated BNP expression was completely inhibited by the pretreatment of SB203580, a specific inhibitor for p38 MAPK as well as by genistein, a broad range tyrosine kinase inhibitor. In accordance with these results, LPS increases phosphorylation of p38 mitogen-activated protein kinase (MAPK). Transient transfection assays revealed that low dose (1 ng/ml) of LPS induces the luciferase activity derived from the construct containing the BNP promoter spanning from -1000 and +80 in front of the luciferase gene. Cotransfection of the expression vectors for constitutive active forms of Rac1, MKK3 and p38 MAPK significantly increased BNP promoter activity. Mutation of the GATA sequence located at -95 and -84 abolished such an induction of BNP promoter activity. Overexpression of CD14 enhanced the LPS's effect on BNP promoter. These results indicate that LPS induces the BNP gene expression through a pathway involving CD14, Rac1, p38 MAPK and GATA elements. In addition to the induction of BNP expression by hemodynamic overload, our data suggest that elevated levels of BNP under the endotoxemic condition is partly mediated through the increased expression of CD14, which lies upstream of the Rac1-p38 MAPK pathway.